A primary role for protein kinase A in smooth muscle relaxation induced by adrenergic agonists and neuropeptides.
Many studies suggest that smooth muscle relaxation caused by beta-adrenergic agents and various neuropeptides occurs as a result of an increase in cellular adenosine 3',5'-cyclic monophosphate (cAMP). However, the evidence is indirect, and furthermore does not demonstrate that an increase in cAMP is essential for mediating relaxation. To define more clearly the role of cAMP in receptor-mediated smooth muscle relaxation, we used a specific competitive antagonist of the action of cAMP on protein kinase A, (R)-p-adenosine 3',5'-cyclic phosphorothioate [(R)-p-cAMPS], and its S isomer, (S)-p-cAMPS, which functions as a cAMP agonist. In gastric smooth muscle cells from guinea pig, (S)-p-cAMPS caused a dose-related relaxation [50% inhibitory concentration (IC50) 86 +/- 59 nM]. Vasoactive intestinal peptide (VIP) produced smooth muscle cell relaxation (IC50 2.3 +/- 0.8 nM) through occupation of specific VIP receptors. (R)-p-cAMPS inhibited VIP-induced relaxation, with a rightward shift in the VIP dose-response curve, suggesting competitive antagonism. Furthermore, (R)-p-cAMPS inhibited relaxation induced by other agents that increase cellular cAMP (isoproterenol, calcitonin gene-related peptide, and glucagon) but not that induced by ATP or sodium nitroprusside. (R)-p-cAMPS had no effect on contraction stimulated by carbachol, cholecystokinin, or substance P. These data demonstrate that activation of protein kinase A is primarily responsible for mediating gastrin smooth muscle relaxation produced by adrenergic agents and various neuropeptides.